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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
producing a ceramic green sheet which can form an (a) 
electrode with a good pattern precision and can peel a 
carrier sheet easily after the ceramic green sheet is 
formed. <*> 
SOLUTION: In the method for producing the ceramic 
green sheet, after a prescribed electrode pattern is 
formed on an ultraviolet curable peelable adhesive layer w 
on one side of a base film, the ceramic green sheet is 
molded by ceramic slurry on the adhesive layer on which 
the electrode pattern is formed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]On the exfoliation adhesive layer concerned of a carrier sheet which has an ultraviolet 
curing type exfoliation adhesive layer in one side of a base film, A manufacturing method of a 
ceramic green sheet fabricating a ceramic green sheet by ceramic slurry on an exfoliation 
adhesive layer in which the electrode pattern concerned was formed after forming a 
predetermined electrode pattern. 

[Claim 2]A manufacturing method of the ceramic green sheet according to claim 1 being what 
adhesive power in ordinary temperature (23 **) over stainless steel of an ultraviolet curing type 
exfoliation adhesive layer exceeds 0.1N/20mm before UV irradiation, and becomes less than 
0.1N/20mm after UV irradiation. 

[Claim 3]After manufacturing a ceramic green sheet with the manufacturing method according 
to claim 1 or 2, A manufacturing method of a laminated ceramic electronic component giving a 
process of laminating an obtained ceramic green sheet on other ceramic green sheets, and a 
process of exfoliating a carrier sheet by UV irradiation from a ceramic green sheet. 
[Claim 4]A carrier sheet for ceramic green sheets which is used for a manufacturing method of 
the ceramic green sheet according to claim 1 or 2, or a manufacturing method of the laminated 
ceramic electronic component according to claim 3 and which has an ultraviolet curing type 
exfoliation adhesive layer in one side of a base film. 

[Claim 5]A laminated ceramic electronic component obtained by a manufacturing method of 
the laminated ceramic electronic component according to claim 3. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the manufacturing method of a ceramic green 
sheet. This invention relates to the carrier sheet for ceramic green sheets used for the 
manufacturing method of a laminated ceramic electronic component including the 
manufacturing process of the layered product of said ceramic green sheet, and the 
manufacturing method of the ceramic green sheet concerned. This invention relates to the 
laminated ceramic electronic component obtained by the manufacturing method of said 
laminated ceramic electronic component. 
[0002] 

[Description of the Prior Art]Since they need an electrode for an inside, a laminated ceramic 
capacitor and a laminated ceramic electronic component like an inductor laminate the specified 
number of the ceramic green sheet which provided the internal electrode, carry out heating 
calcination and are manufacturing it by applying exterior electrodes to an end further. Since a 
miniaturization and highly efficient-ization are required, especially lamination ceramic 
KONNDENSA needs to make more the number of laminations of said ceramic green sheet in 
the limited thickness. Therefore, thickness of the ceramic green sheet was made thin and the 
number of times of lamination is increased. 

[0003]After forming the electrode pattern used as an internal electrode on a ceramic green 
sheet as a laminated layers method of a ceramic green sheet, the method of laminating the 
specified number of a ceramic green sheet is. However, by this method, since it passes 
through the process of printing an electrode on a ceramic green sheet, the lamination accuracy 
which produces heights with the thickness for an electrode, and a part for that thickness is 
integrated by increasing the number of laminations, and gap of ceramic green sheets etc. 
produce, and is made into an ideal cannot be attained. In order to measure unification after 
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laminating a ceramic green sheet, it presses by a high pressure, but in this case, by the 
difference in the pressure are pressured in a portion with an electrode, and the portion which is 
not, a possibility that peeling etc. will arise is high and causes the fall of a defect or the yield. 
[0004]As a method which solved the problem of the laminated layers method of the above- 
mentioned ceramic green sheet, for example on a carrier sheet, after forming the electrode 
pattern used as an internal electrode, form a ceramic green sheet by ceramic slurry, and it 
ranks second, The method of repeating the operation which laminates the obtained ceramic 
green sheet to other ceramic green sheets is proposed (JP,6-61090,A etc.). Since [ to require ] 
the electrode was embedded to the inside, the ceramic green sheet obtained by this method 
does not have heights of an electrode, and an ideal pile and thin film-ization of it are attained. 
The pressure unevenness produced like the press operator after lamination can be lost, the 
better unification of the rate of a product of excellent-article-izing can improve, and highly 
efficient-ization by high lamination can be attained. 

[0005]ln the laminating method of said ceramic green sheet, since a ceramic green sheet is 
formed on the carrier sheet which exfoliates eventually, the detachability which can exfoliate 
easily from the obtained ceramic green sheet is required of a carrier sheet. It is required that 
pattern accuracy should be secured so that there may be no gap of an electrode in it, when 
forming the electrode pattern used as an internal electrode in a carrier sheet. However, what is 
satisfied with the carrier sheet for ceramic green sheets known conventionally of said demand 
is not known. 
[0006] 

[Problem(s) to be Solved by the lnvention]Then, a manufacturing method of the ceramic green 
sheet which this invention can form an electrode with sufficient pattern accuracy, and can 
moreover exfoliate a carrier sheet easily after formation of a ceramic green sheet, Namely, it 
aims at providing the method of manufacturing efficiently the highly precise ceramic green 
sheet in which the internal electrode was embedded. 

[0007]An object of this invention is to provide the method of laminating the ceramic green 
sheet manufactured with the manufacturing method of said ceramic green sheet, and 
manufacturing a laminated ceramic electronic component, and to provide further the laminated 
ceramic electronic component produced by the manufacturing method concerned. 
[0008]An object of this invention is to provide the carrier sheet for ceramic green sheets used 
for the manufacturing method of said ceramic green sheet, and the manufacturing method of a 
laminated ceramic electronic component. 
[0009] 

[Means for Solving the Problem]As a result of repeating examination wholeheartedly that said 
technical problem should be solved, this invention person finds out that said purpose can be 
attained by a method using the following carrier sheets for ceramic green sheets, and came to 
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complete this invention. 

[0010]Namely, on the exfoliation adhesive layer concerned of a carrier sheet as for which this 
invention has an ultraviolet curing type exfoliation adhesive layer in one side of a base film, 
After forming a predetermined electrode pattern, it is related on an exfoliation adhesive layer in 
which the electrode pattern concerned was formed, without a manufacturing method of a 
ceramic green sheet fabricating a ceramic green sheet by ceramic slurry. 
[001 1]ln a manufacturing method of a ceramic green sheet of above-mentioned this invention, 
a carrier sheet which has an ultraviolet curing type exfoliation adhesive layer is used instead of 
using a film exfoliation processing was carried out by siliconization of, etc., in order to give 
detachability to a carrier sheet. Said ultraviolet curing type exfoliation adhesive layer is 
hardened by UV irradiation, and it has the character formed into three-dimensional mesh 
shape. After this ultraviolet curing type exfoliation adhesive layer loses adhesiveness easily by 
UV irradiation, shows detachability and forms or laminates a ceramic green sheet, it can 
separate a ceramic green sheet and a carrier sheet easily by carrying out UV irradiation. An 
ultraviolet curing type exfoliation adhesive layer showed a certain amount of adhesiveness, 
and wettability at the time of spreading is secured in a forming cycle of a ceramic green sheet 
by applying ceramic slurry, A green sheet which formed an electrode pattern in the carrier 
sheet side with sufficient pattern accuracy can be manufactured without breaking down 
accuracy of position of a formed internal electrode pattern. 

[0012]ln a manufacturing method of said ceramic green sheet, it is preferred that it is what 
adhesive power in ordinary temperature (23 **) over stainless steel of an ultraviolet curing type 
exfoliation adhesive layer exceeds 0.1N/20mm before UV irradiation, and becomes less than 
0.1N/20mm after UV irradiation. The ultraviolet curing type exfoliation adhesive layer can 
exfoliate easily by adhesiveness falling by UV irradiation. Adhesive power of an ultraviolet 
curing type exfoliation adhesive layer at the time of electrode formation on a carrier sheet 
Printing gap, when performing an electrode by transfer (moving and changing) of a metallic 
foil, in order not to start inferior transfer but for an accurate electrode pattern to obtain, what 
exceeds 0.1N/20mm before ordinary temperature (23 **) and UV irradiation is preferred - 
more than 0.15N/20mm - further - it is preferred that it is more than 0.2N/20mm. What was 
adjusted after UV irradiation so that adhesive power might become less than 0.1N/20mm and 
also less than 0.05N/20mm is preferred. Adhesive power is the adhesive power to an opposite 
stainless plate (SUS304BA) according to the usual adhesive power measurement (JIS C 2107) 
(measuring condition: 20 mm in width, 2 kg of load). 

[0013]After this invention manufactures a ceramic green sheet with said manufacturing 
method, It is related without a manufacturing method of a laminated ceramic electronic 
component including a process of laminating an obtained ceramic green sheet on other 
ceramic green sheets, and a process of exfoliating a carrier sheet by UV irradiation from a 
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ceramic green sheet. 

[0014]A ceramic green sheet manufactured with said manufacturing method exfoliates with a 
carrier sheet easily by UV irradiation, it can dissociate, and a layered product of a ceramic 
green sheet does not have electrode gap, and a highly precise thing is obtained. It can act on 
manufacture of a high laminated ceramic capacitor etc. with which the number of laminations 
exceeds 100 layers especially effectively. 

[0015]This invention relates to one side of a base film used for a manufacturing method of said 
ceramic green sheet, or a manufacturing method of said laminated ceramic electronic 
component, without a carrier sheet for ceramic green sheets which has an ultraviolet curing 
type exfoliation adhesive layer. 

[0016]By using this carrier sheet for ceramic green sheets, An internal electrode can be formed 
with sufficient pattern accuracy, and moreover, the carrier sheet can exfoliate easily from a 
ceramic green sheet, and can manufacture a ceramic green sheet, its layered product, and 
also a laminated ceramic electronic component efficiently. 

[0017]Furthermore, this invention is related, without a laminated ceramic electronic component 
obtained by a manufacturing method of said laminated ceramic electronic component. 
[0018] 

[Embodiment of the lnvention]The details about an embodiment of the invention are explained 
below, referring to drawings. Drawing 1 is the carrier sheet 1 for ceramic green sheets which 
has the ultraviolet curing type exfoliation adhesive layer 1b in one side of the base film 1a. 
[0019]As the base film 1a which is a substrate of the carrier sheet 1 , since UV irradiation is 
carried out, the thing of a light transmittance state is used, but the various plastic films used as 
this base material can be especially used without restriction. It is preferred to use polyester film 
generally. It is preferred to use the film which has heat resistance, such as a polyimide film, a 
polymethylpentene, polyethylenenaphthalate, and polybutylene naphthalate, as other plastic 
films, for example. The film which compounded these can also be used as the base film 1a. 
Comparatively flexible films, such as a polyolefin system and VCM/PVC, are used, and in the 
case of exfoliation, the film which can perform some extension and can assist exfoliation is 
also used suitably, and can do things. The thickness of the base film 1a is usually about 10- 
200 micrometers. 

[0020]As a formed material of the ultraviolet curing type exfoliation adhesive layer 1b, Since 
the electrode pattern to form is fixed, to the binder which usually contains the base polymer 
which has some adhesiveness. What blended the low molecular weight compound (henceforth 
a photopolymerization nature compound) and photopolymerization initiator which have at least 
two photopolymerization nature carbon-carbon double bonds with the intramolecular for giving 
the detachability by ultraviolet curing is used. 

[0021]As base polymer, rubber system polymer, acrylic polymer, etc., such as crude rubber 
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and various synthetic rubbers, are raised, for example, as acrylic polymer — acrylic acid alkyl 
ester and/or methacrylic acid alkyl ester (as an alkyl group — the carbon numbers 1-20 -- it is a 
thing of 1-10 preferably.) As this alkyl group, a methyl group, an ethyl group, a propyl group, a 
butyl group, 2 - ethylhexyl group, an isooctyl group, an isononyl group, an isodecyl group, the 
dodecyl, a lauryl group, a tridecyl group, a pentadecyl group, a hexadecyl group, heptadecyl, 
an octadecyl group, a nonadecyl group, an eicosyl group, etc. raise — having — it being 
considered as the main ingredients and, To these, acrylic acid, methacrylic acid, itaconic acid, 
acrylic acid hydroxy propyl, Methacrylic acid hydroxy propyl, N-methylolacrylamide, What 
carried out copolymerization of acrylonitrile, a methacrylonitrile, metaglycidyl acrylate, glycidyl 
methacrylate, vinyl acetate, styrene, isoprene, butadiene, isoprene, the vinyl ether, etc. is 
raised. The above-mentioned base polymer may have a photopolymerization nature carbon- 
carbon double bond in base polymer. 

[0022]ln addition to base polymer, a cross linking agent can also be suitably added to said 
binder. As an example of a cross linking agent, vulcanizing agents, such as a polyisocyanate 
compound, an epoxy compound, an aziridine compound, a melamine compound and a metal 
salt system compound, a metal chelate system compound, an amino resin system compound, 
and a peroxide, are raised. According to the kind of base polymer or photopolymerization 
nature compound, and the amount used, by adjusting the kind of cross linking agent, the 
amount used, etc., it can adjust so that the adhesive power UV irradiation before and after UV 
irradiation may become said range. Usually, it is preferred to consider it as about 1-5 weight 
sections of cross linking agents to base polymer 100 weight section. 

[0023]The molecular weight is 5000 or less so that three-dimensional reticulated-ization of the 
ultraviolet curing type exfoliation adhesive layer 1b by UV irradiation may be made efficiently 
often [ a photopolymerization nature compound / that the molecular weight is usually less 
than / about 10,000 ] and more preferably. The number of the photopolymerization nature 
carbon-carbon double bonds which it has in intramolecular has about 2-6 preferred things. As 
a desirable photopolymerization nature compound, especially, for example Trimethylolpropane 
triacrylate, Tetramethylolmethane tetraacrylate, pentaerythritol mono- HIDOROKISHITORI 
acrylate, pentaerythritol tetraacrylate, dipentaerythritolmonohydroxypentaacrylate, 
dipentaerythritol hexaacrylate, etc. are raised. One sort may be independently used for a 
photopolymerization nature compound, and it may use two or more sorts together. 
[0024]The amount of the photopolymerization nature compound used is usually good to make 
about 1-100 weight sections into the range of five to 50 weight section preferably to the base 
polymer 100 above-mentioned weight section. If there is too little amount of the 
photopolymerization nature compound used, it will become insufficient three-dimensional- 
reticulated-izing according to the UV irradiation of the ultraviolet curing type exfoliation 
adhesive layer 1b, the grade of an adhesive power fall is too small, and separation from the 
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carrier sheet 1 becomes difficult. On the other hand, when there is too much the amount used, 
a photopolymerization initiator will remain and a problem will be produced. As a 
photopolymerization initiator, for example Isopropyl benzoin ether, Isobutyl benzoin ether, 
benzophenone, do RORIO xanthone, It is KISHIRU phenyl ketone and 2 to a dodecyl thioxan 
ton, a dimethyl thioxan ton, diethylthio xanthone, acetophenone diethyl ketal, benzyl dimethyl 
ketal, and alpha-hydroxycyclo. - hydroxymethylphenylpropane etc. are raised. A 
photopolymerization initiator may use one sort independently and may use two or more sorts 
together. 

[0025]The amount of the photopolymerization initiator used is usually good to make about 0.1- 
5 weight sections into the range of 0.5 - the amount part of duplexs preferably to the base 
polymer 100 above-mentioned weight section. If there is too little amount of the 
photopolymerization initiator used, it will become insufficient three-dimensional-reticulated- 
izing after UV irradiation, and dissociating from the carrier sheet 1 will become insufficient. On 
the other hand, if there is too much the amount used, a problem will be produced with the 
initiator which remains. Amine compounds, such as triethylamine and tetraethyl PENTAAMIN 
dimethylamino ethanol, may be used together as a photopolymerization accelerator if needed. 
[0026]The formed material of the ultraviolet curing type exfoliation adhesive layer 1b can be 
made to contain the additive agent of common use of various kinds of publicly known 
tackifiers, an antiaging agent, a bulking agent, an antiaging agent, colorant, etc. conventionally 
as occasion demands. The expanding microcapsule-like foaming agent can also be blended 
by heating in order to raise detachability. 

[0027]About 1-150 micrometers of thickness (after spreading desiccation) of the ultraviolet 
curing type exfoliation adhesive layer 1b are usually about 5-15 micrometers preferably. 
[0028]Although the ultraviolet curing type exfoliation adhesive layer 1b to which the carrier 
sheet 1 of this invention has adhesiveness a little on the base film 1a is formed, the 
preparation method in particular is not restricted. For example, the method of applying to the 
base film 1a directly said binder (what blended the photopolymerization nature compound and 
the photoinitiator with said binder), and forming the ultraviolet curing type exfoliation adhesive 
layer 1b, etc. After applying said binder and forming the ultraviolet curing type exfoliation 
adhesive layer 1b easily on the separator which can exfoliate, and the film which performed 
exfoliation processing, the method of carrying out transfer of this on the base film 1a, etc. can 
also be adopted, and a method can be chosen and created suitably. 

[0029]The manufacturing method of the ceramic green sheet 2 of this invention, To first, the 
ultraviolet curing type exfoliation adhesive layer 1b formed in said carrier sheet 1 like drawing 
2. After forming the predetermined electrode pattern 2a, it carries out by applying ceramic 
slurry, drying and forming ceramic binder layer 2b on the ultraviolet curing type exfoliation 
adhesive layer 1b in which the electrode pattern 2a concerned was formed like drawing 3 , so 
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that the electrode pattern 2a may be covered. 

[0030]The method of printing the conductive paste which the formation method in particular of 
the electrode pattern 2a is not restricted, for example, serves as an internal electrode is raised. 
As conductive paste, the conductive paste which made a palladium alloy or nickel the subject 
is raised, and printing methods involve screen printing etc. As for the thickness of the electrode 
pattern 2a, it is desirable to use a thin layer as much as possible. It is desirable to adjust as 
thickness after desiccation, so that it may usually be set to 1-1.5 micrometers. The method of 
transferring the patternized foil form metal as a formation method of the electrode pattern 2a 
using the adhesiveness of the ultraviolet curing type exfoliation adhesive layer 1 b of the carrier 
sheet 1 , etc. are employable. In order to obtain the electrode pattern 2a which consists of thin 
films, pattern plating or pattern vacuum evaporation can be used. 

[0031] As ceramic slurry which forms ceramic binder layer 2b, the slurry by which viscosity 
control was carried out with the solvent for dilution, etc. is used including the end of ceramic 
precursor powder, such as barium titanate and titanic acid calcium, and an organic binder. The 
method of applying ceramic slurry can adopt the general sheet forming method, for example, 
can perform it by doctor blade method, the reverse coat method, etc. As for the thickness of 
the ceramic green sheet 2 after desiccation, about 2-5 micrometers is preferred, and it is 
uniformly applied so that the thickness after desiccation may become said range. The drying 
temperature of ceramic slurry is about 100 ** or less, and it is preferred to dry a part for a 
solvent so that the ultraviolet curing type exfoliation adhesive layer 1b of the carrier sheet 1 
may not harden. 

[0032] In this way, the metallic pattern 2a which serves as an internal electrode with a 
prescribed pattern is arranged to the ultraviolet curing type exfoliation adhesive layer 1b side of 
the carrier sheet 1 as shown in drawing 3 , and the ceramic green sheet 2 in which both sides 
become smooth is formed in it. Since it separates into the electrode 2a and one with the carrier 
sheet 1 , the heights by the electrode 2a cannot do the ceramic green sheet 2. The ceramic 
green sheet 2 has constant thickness, and since it becomes lamination of smooth sides, 
superposition is easy, and high lamination can be performed with the press in low-pressure 
power, without caring about the influence of the thickness by addition. 

[0033]As shown in drawing 4 or drawing 5, laminate the ceramic green sheet 2 which is shown 
in drawing 3 and which was formed on the carrier sheet 1 with other ceramic green sheets, 
and make it into a ceramic green sheet layered product, but. It irradiates with ultraviolet rays 
with the common black light in that case, and the carrier sheet 1 is exfoliated from the ceramic 
green sheet 2. 

[0034]For example, UV irradiation is carried out to the carrier sheet 1 like drawing 4 (a), After 
separating the carrier sheet 1 and the ceramic green sheet 2, only the ceramic green sheet 2 
is adsorbed and the method of accumulating the ceramic green sheet 2 one by one, and 
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laminating it like drawing 4 (b), is raised. In drawing 4 (b), the ceramic green sheet 2 was first 
laminated on the ceramic green sheet 3 used as a base, and the ceramic green sheet 2 is 
laminated one by one. Although the amount of UV irradiation in particular to the carrier sheet 1 

is not restricted, it is usually a 50 - 1000 mJ/cm 2 grade. 

[0035]By what is done to the carrier sheet 1 for UV irradiation after piling up the ceramic green 
sheet 2 on the ceramic green sheet 3 of a base and carrying out sticking-by-pressure heating 
using heat pressing further like drawing 5 (a). As shown in drawing 5 (b) and (c), while 
transferring and laminating the ceramic green sheet 2, the method of exfoliating the carrier 
sheet 1 is raised. Then, this operation is repeated successively, an electrode pattern is set with 
sufficient accuracy, sticking-by-pressure heating is repeated, and it laminates ceramic green 
sheet 2. Although the conditions in particular of sticking-by-pressure heating are not restricted, 

they are usually conditions like about 20-50 **, 1x10 5 - a 1x10 8 Pa grade. 

[0036]After piercing the ceramic green sheet 2 with every carrier sheet and sufficient accuracy 

beforehand in lamination of said ceramic green sheet 2, the superposition accuracy at the time 

of lamination is also controllable by exfoliating lamination and the carrier sheet 1 one by one. 

[0037]Said ceramic green sheet layered product serves as electronic parts, such as a 

laminated ceramic capacitor, by giving the process of cutting and carrying out chip making of 

this, the process of calcinating a chip, and the process of forming exterior electrodes in a chip 

further. 

[0038] 

[Example]Although an example explains this invention concretely below, this invention is not 
limited at all by these. The part in each example and % are weight references. 
[0039]As opposed to 100 copies (the toluene solution of 40% of solid content is converted) of 
polymer which consists of a copolymer produced by carrying out copolymerization of 100 
copies of example 1 butyl acrylates, five copies of acrylonitrile, and five copies of acrylic acid, 
One copy of KISHIRU phenyl ketone was added to six copies of isocyanate cross-linking 
agents (polyurethane [ Japanese ] industrial company make: coronate L), 15 copies of 
dipentaerythritolmonohydroxypentaacrylate, and alpha-hydroxycyclo, it mixed to them, and the 
ultraviolet curing type exfoliation binder was prepared. The binder concerned was applied at 
polyester film (50 micrometers) using the applicator so that the thickness of the adhesive layer 
after desiccation might be set to 10 micrometers, at 130 **, it supplied to hot air drying 
equipment for 3 minutes, dried, and the desired carrier sheet was obtained. 
[0040]As opposed to 100 copies (the toluene solution of 40% of solid content is converted) of 
polymer which consists of a copolymer produced by carrying out copolymerization of 100 
copies of example 2 butyl acrylates, five copies of acrylonitrile, and five copies of acrylic acid, 
One copy of KISHIRU phenyl ketone was added to ten copies of isocyanate cross-linking 
agents (polyurethane [ Japanese ] industrial company make: coronate L), 15 copies of 
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dipentaerythritolmonohydroxypentaacrylate, and alpha-hydroxycyclo, it mixed to them, and the 
ultraviolet curing type exfoliation binder was prepared. The binder concerned was applied at 
polyester film (50 micrometers) using the applicator so that the thickness of the adhesive layer 
after desiccation might be set to 10 micrometers, at 130 **, it supplied to hot air drying 
equipment for 3 minutes, dried, and the desired carrier sheet was obtained. 
[0041]As opposed to 100 copies (the toluene solution of 40% of solid content is converted) of 
polymer which consists of a copolymer produced by carrying out copolymerization of 100 
copies of example 3 butyl acrylates, five copies of acrylonitrile, and five copies of acrylic acid, 
One copy of KISHIRU phenyl ketone was added to eight copies of isocyanate cross-linking 
agents (polyurethane [ Japanese ] industrial company make: coronate L), 15 copies of 
dipentaerythritolmonohydroxypentaacrylate, and alpha-hydroxycyclo, it mixed to them, and the 
ultraviolet curing type exfoliation binder was prepared. The binder concerned was applied at 
polyester film (50 micrometers) using the applicator so that the thickness of the adhesive layer 
after desiccation might be set to 10 micrometers, at 130 **, it supplied to hot air drying 
equipment for 3 minutes, dried, and the desired carrier sheet was obtained. 
[0042]As opposed to 100 copies (the toluene solution of 40% of solid content is converted) of 
polymer which consists of a copolymer produced by carrying out copolymerization of 100 
copies of comparative example 1 butyl acrylates, five copies of acrylonitrile, and five copies of 
acrylic acid, 15 copies of isocyanate cross-linking agents (polyurethane [ Japanese ] industrial 
company make: coronate L) were added, it mixed, and the binder was prepared. The binder 
concerned was applied at polyester film (50 micrometers) using the applicator so that the 
thickness of the adhesive layer after desiccation might be set to 10 micrometers, at 130 **, it 
supplied to hot air drying equipment for 3 minutes, dried, and the desired carrier sheet was 
obtained. 

[0043]As opposed to 100 copies (the toluene solution of 40% of solid content is converted) of 
polymer which consists of a copolymer produced by carrying out copolymerization of 100 
copies of comparative example 2 butyl acrylates, five copies of acrylonitrile, and five copies of 
acrylic acid, One copy of isocyanate cross-linking agent (polyurethane [ Japanese ] industrial 
company make: coronate L) was added, it mixed, and the binder was prepared. The binder 
concerned was applied at polyester film (50 micrometers) using the applicator so that the 
thickness of the adhesive layer after desiccation might be set to 10 micrometers, at 130 **, it 
supplied to hot air drying equipment for 3 minutes, dried, and the desired carrier sheet was 
obtained. 

[0044](Measurement of adhesive power) The adhesive power (N/20mm) before the UV 
irradiation in the ordinary temperature (23 **) of the carrier sheet obtained by the example or 
the comparative example and the adhesive power (N/20mm) after UV irradiation were 
investigated. Adhesive power is the adhesive power to a stainless plate (SUS304BA). The 
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adhesive power after UV irradiation is the adhesive power after carrying out UV irradiation for 
20 seconds from the distance of 15 cm with a high-pressure mercury lamp (40 W/cm), after 
pasting a carrier sheet together to a stainless plate. A result is shown in Table 1 . 
[0045] 
[Table 1] 





mtsmi 


mm 2 


m&w3 


ttmu 


mm 2 




2. 0 


0. 5 


1. 0 


0. 5 


5. 0 




0. 1 


0 


0.0 5 


0. 5 


5. 0 



Measuring condition: 20 mm in width, 2 kg of load. 

[0046](Manufacture of a ceramic green sheet and its layered product) To up to the carrier 
sheet obtained by the example or the comparative example, using screen printing, conductive 
paste was applied to predetermined pattern state, and desiccation was performed for 1 minute 
at 90 **. From moreover, the barium titanate which used acrylic resin as the binder was applied 
as ceramic slurry using the applicator, it dried at temperature (70 **), and the 3-micrometer- 
thick ceramic green sheet was manufactured. The obtained ceramic green sheet is separately 
pasted together to the ceramic green sheet (30 micrometers in thickness) of the base formed 
of said same ceramic slurry (barium titanate which used acrylic resin as the binder) with a 
hand roller, Furthermore, it stuck with the laminator and the ceramic green sheet was 
laminated, it irradiated with the high-pressure mercury lamp (40 W/cm) for 20 seconds from the 
distance of 15 cm, and the back removed the carrier sheet. It was made Mr. top [ this ] **** and 
ten layers of ceramic green sheets were laminated. The following evaluations were performed 
about the ceramic green sheet layered product. A result is shown in Table 2. 
[0047](Electrode gap) It was checked whether the layered product would be cut and gap would 
have generated the obtained ceramic green sheet in the size of an internal electrode pattern. 
[0048](Lamination nature: Detachability) When laminating a ceramic green sheet, it was 
evaluated whether exfoliation of a carrier sheet would be performed good. 
[0049] 
Table 2] 
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In a comparative example, a ceramic green sheet cannot exfoliate from a carrier sheet, and 
electrode gap cannot be checked. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[ Drawing 1]lt is a sectional view of the carrier sheet for ceramic green sheets. 

[ Drawing 2]lt is a sectional view at the time of forming an internal electrode on the carrier sheet 

for ceramic green sheets. 

[ Drawing 3] lt is a sectional view at the time of forming a ceramic green sheet on the carrier 
sheet for ceramic green sheets. 

[Drawing 4]lt is the sectional view of a ceramic green sheet layered product which separated 
and manufactured the ceramic green sheet and the carrier sheet. 

[ Drawing 5]lt is the sectional view of a ceramic green sheet layered product which separated 
and manufactured the ceramic green sheet and the carrier sheet. 
[Description of Notations] 

1 Carrier sheet 
1a Base film 

1b Ultraviolet curing type exfoliation adhesive layer 

2 Ceramic green sheet 
2a Internal electrode 
2b Ceramic binder layer 

3 The ceramic green sheet of a base 



[Translation done.] 
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JPO and INPIT are not responsible for any 
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LThis document has been translated by computer. So the translation may not reflect the 
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2.**** shows the word which can not be translated. 
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DRAWINGS 



[ Drawing 1] 




[ Drawing 5] 
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Co) 



(b> 





[Translation done.] 
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